WHAT IS CLAIMED IS: 

1 . A method of inspecting the surface of articles for defects, comprising: 
placing the article to be inspected on a table; 

in a first phase, optically examining the complete surface of the article on the table 
inspected at a relatively high speed and with 1 relatively low spatial resolution; 

electrically outputting information indicating suspected locations on the article having a 
high probability of a defect; 

storing said outputted information in a storage device; 

and in a second phase, while the article is still on said table, optically examining with a 
relatively high spatial resolution only said suspepted locations stored in said storage device for 

si n 

the presence or absence of a defect in said suspected locations. 

, \' V 

43 2. The method according to Ciair^ l,JvhefeiiNsaid first examining phase is effected 

by optically scanning the complete article surface to be inspected; and said second examining 
phase is automatically effected immediately afterJhe'Tirst phase by imaging only said suspected 



□ 

ru 
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locations on a converter which converts the images to electrical signals and then analyzes said 



electrical signals. 



3. The method according to Claim 1, wherein said surface of the article includes a 

\ 

pattern to be inspected; and said first examining phase is effected by making a comparison 
between the inspected pattern and another pattern serving as a reference pattern, and identifying 
locations on the inspected pattern wherein the comparison shows sufficient differences with 
respect to the reference pattern to indicate a high probabilit^of a defect in the inspected pattern. 
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4. The method according to Claim 3, wherein said second examining phase is also 
effected by making a comparison between the! inspected pattern and the reference pattern, and 
identifying locations on the inspected pattern wherein the comparison shows sufficient 
differences with respect to the reference pattern to indicate the presence of a defect at the 



suspected location of the reference pattern. 



The method according to Claim 



3, wherein said article to be inspected has a 



plurality of repetitive pattern units, one of which units serves as the inspected pattern and is 
compared with at least one other unit of said article serving as the reference pattern. 

CI 6. The method according to Claim 15, wherein the article to be inspected is a 

«? semiconductor wafer having a plurality of like integrated-circuit dies each formed with like 

ft 1 \ 1/ 

jg patterns, the pattern of one of which dies serves^as the inspected pattern and is compared with the 

i V 1 

yi like pattern of at least one other die serving as the^ reference pattern. 

a 

o 

CP 7. The method according to Claim 5, Iwherein the article to be inspected is a 

^0 semiconductor wafer having a plurality of like integrated-circuit dies, each die being formed with 

□ \ 

^ a plurality of like patterns, one of which patterns of one die serves as the inspected pattern and is 
compared with another like pattern of the same die serving as the reference pattern. 

8. The method according to Claim 5, wherein said first examining phase is effected 
by the following operations: 

generating a first flow of N streams of data representing the pixels of different images of 
the inspected pattern unit; 

generating a second flow of N streams of data representing the pixels of different images 
of the reference pattern unit; 
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and comparing the data of said first flow with the data of the second flow to provide an 
indication of the suspected locations of the inspected pattern unit having a high probability of a 



defect. 



9. The method according to Claim 8, wherein said comparing operation is effected 



by: 



correcting any misalignment between the two flows of data; 

comparing the data of each stream of the first flow with the data of the corresponding 
stream of the second flow to provide an alarm value indicating the significance of the presence of 
a suspected location in the stream; X / J 

and detecting a defect at a pixel' location according to N alarm values corresponding to 
the N streams of data. 




10. The method according to/Cl^im 5, wherein said first examining phase is effected 
by a laser beam which is deflected to scan,a4ine along one orthogonal axis, while the article to 
be inspected is physically displaced aZng a second orthogonal axis. 



11. The method according to Claim 5, wherein said second examining phase is 
effected by the following operations: 



imaging on a converter /each suspected location of the inspected pattern unit and the 
corresponding location of the/ reference pattern unit is output two sets of electric signals 
corresponding to the pixels/ of the inspected pattern unit and the reference pattern unit, 
respectively; 



-60- 



and comparing the pixels of tlte inspected pattern unit with the corresponding pixels of 
the reference pattern unit to indicate a defect whenever a mismatch of a predetermined 
magnitude is found to exist at the respective location. 



pedti 



12. The method according to ^laim 11, wherein said imaging operation is effected by 
imaging each suspected location of the inspected pattern unit and the reference pattern unit at a 
plurality of different depths, and shiftingjthe electric signals of one set with respect to those of 
the other set to match the respective depths^ of the images. 

13. The method according tcS^tlamk 12, wherein said imaging at a plurality of 
□ different depths is effected by moving |the inspected pattern unit and reference pattern unit 
M towards and away from the converter. 




^ 14. The method according to Claftn 13, wherein during said imaging at a plurality of 

^ different depths, a lamp is flashed at periodic intervals while the inspected pattern unit and 
J reference pattern unit are being moved vertically with respect to the converter. 

m 

q 15. The method according to Claim 11, wherein said comparing operation is effected 

by comparing each pixel and its surrounding pixels of the inspected pattern unit with the 
corresponding pixel and its surrounding pixels of the reference pattern unit according to 
predetermined thresholds to indicate the location of any detected defects. 

16. The method according to Claim 11, wherein said converter is an optic charge- 
coupled device. 

17. A method of inspecting the surface o^an article for defects, comprising the 
following operations: 
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generating a first flow of N streams of data representing the pixels of different images of 
the inspected article; 1 

generating a second flow of N streams of data representing the pixels of corresponding 
images of a reference; 

and comparing the data of said first flow with th s data of the second flow to provide an 
indication by said comparison of the suspected locations of the inspected article having a high 
probability of a defect. 

18. The method according to Claim 17, wherein said comparing operation is effected 



by: 



^o^lo^bs 



correcting any misalignment between thetjvo flops of data; 
comparing the data of each stream o0he j^rst 
stream of the second flow to provide an alarm value ideating the^significance of the presence of 



low with the data of the corresponding 



a suspected location in the stream; 



v. 



and detecting a defect at a pixel location_acco^Mg to N alarm values corresponding to 
the N streams of data. 

19. The method according to Claim 18, wherein said correcting any misalignment is 
effected by: 

selecting corresponding registration points in the streams of each flow; 
detecting misalignment between the registration points of the two flows; 
and shifting one flow with respect to the djher flow to correct for said misalignment 
between the two flows. 
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20. The method according to Claim 19, therein said detecting misalignment is 
effected by computing similarities between corresponding streams of data by summing 
correlation measures in all possible alignments. 

2 1 . The method according to Claim 1 8, ^herein said comparing operation includes: 
assigning a type to each pixel in each of the N streams of each flow; 

comparing each pixel in each stream of one flow with the corresponding pixel in the 
corresponding stream of the other flow with respect to predetermined thresholds which depend 
on the type assigned to the respective ph 

and assigning an alarm value tolthe p&ir of pixels in each comparison in each stream 




indicating the probability of a defect in theUocation of the inspected pattern unit corresponding to 
the respective pixels. 

ejJ 22. The method according toXlaim 7 ! 8, wherein said comparison is further effected 

B 5 / 

q by detecting a defect at a pixel location according to the combination of the N alarm values 

m / 

ffj corresponding to the N streams of data. 



23. The method according to Claim 21, wherein each pixel is assigned one of a 
plurality of types according to predetermined parameters with respect to the pixel and its pixel 
neighbours. 



24. The method according to Claim 23, wherein said predetermined parameters 
include: 

(a) local maxima' indicating whether the pixel is a maximum relative to its 
noighbours; ^ 
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(b) intensity, indicating whether the intensity 
predetermined threshold; 



of the pixel is significant relative to a 



(c) ratio of intensity, indicating whether the ^ntensity of the pixel is significant with 
respect to its neighbours relative to its predetermined threshold; and 



(d) gradient, indicating whether the pixel is located in a sloped area with 
neighbouring pixels relative to a predetermined threshold. 



25. The method according to Claim 23, wjherein each pixel is assigned any one of a 

/ 

plurality of types including the following: j 

(a) isolated peak, if the pixel is a loca^maxima ^ith significant intensity and ratio; 



solated peak and has significant intensity, and 



(b) multipeak, if the pixel is not 4n 

m 

yfj none of its neighbours is an isolated peak; 

(c) slope, if either one of tftejwxel's neighbours is jfn isolated peak or has significant 

m 

a_ gradient; and 

(d) background, if the pixel has no Significant intensity or gradient, and none of its 
neighbours is an isolated peak. 



/ 
t 

J 

26. The method according to Claim 17, wherein said N streams of data in each flow 

i 

are generated by a circular array of N light collectors. 

/ 

27. The method according to Claim 26, wherein said comparable pattern units are 
based on a grid of angularly-spaced lines, 'and said circular array of light collectors include light 
collectors located to collect the light in regions midway between the angularly-spaced lines of 
the grid, thereby minimizing the amouijt of pattern-reflected light collected by the respective 
light collector. 
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28. The method according to Claim 26, where p said grid is constituted of eight 45 c 
spaced lines, there being eight light collectors and eight streams of data in each of said first and 
second flows. 



29. The method according to Claim 17, wherein said generating operations are 

i 

effected by a laser bean which is deflected to scan a line along one orthogonal axis, while the 

/ 

article to be inspected is physically displaced along a second orthogonal axis. 



30. The method according to Claim 17/ wherein said article to be inspected has a 



plurality of comparable pattern units, one of which units serves as an inspected pattern and is 

O compared with at least one other unit of said article serving as a reference pattern. 

y3 




aim 30, wherein the article to be inspected is a 



3^ 31. The method according to 

/j| semiconductor wafer having a plurality o] ^^^integrated-circuit dies each formed with like 
7 s patterns, the pattern of one die serving as the inspectecnpattern and is compared with the like 



m pattern of at least one other die serving as tha reference pattern. 



4 



m 

Ft 

Li 




32. The method according to Claim 30, wherein the article to be inspected is a 
semiconductor wafer having a pluralityirf like integrated-circuit dies, each die being formed with 
a plurality of like patterns, one of which patterns of one die serves as the inspected pattern and is 

/ 

compared with another like pattern of the same die serving as the reference pattern. 

33. A method of inspecting the surface of an article for defects, comprising the 
following operations: 

imaging, on a converter, each location of the article to be inspected and the corresponding 
location of a reference article/at a plurality of different depths, to output two sets of electric 
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signals for each depth corresponding to the pixels of the injected article and reference article at 
that depth; 

shifting the electric signals of one set with respec/to the electric signals of the other set to 
match the respective depths of the images; 

and comparing the pixels of the inspected article with the corresponding pixels of the 
reference article to indicate a defect where a mismatch of a predetermined magnitude is found to 
exist at the respective location of the inspected arti/le. 

34. The method-according ^fo Claim 3fi, wherein said imaging at a plurality of 
different depths is effected by moving the insijjbeted^article and reference article towards and 
away from the converter, 



35. The method according to Claim 33, wherein during said imaging at a plurality of 
yi different depths, a lamp is flashed at periodic-intervals while the inspected article and reference 
Q article are being moved with respect to the opto-electric converter. 



36. The method according to Claim 33, wherein said comparing operation is effected 
by comparing each pixel and/ its surrounding pixels of the inspected article with the 
corresponding pixel and its / surrounding pixels of the reference article according to 
predetermined thresholds to indicate the location of any detected defects. 



37. The method /according to Claim 33, wherein said converter is an optic charge- 



coupled device. 
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38. The method according to Claim 33, wherfein said article to be inspected has a 
plurality of comparable pattern units, one of which units serves as the inspected pattern and is 
compared with at least one other unit of said article serving as the reference pattern. 

39. The method according to Claim 38,/ wherein the article to be inspected is a 
semiconductor wafer having a plurality of like integrated-circuit dies each formed with like 



patterns, the pattern of one die serving as the inspected pattern and is compared with the like 
pattern of at least one other die serving as the reference pattern. 

/ 
/ 

40. The method according to Claim 38, wherein the article to be inspected is a 
semiconductor wafer having a plurality of like integrated-circuit dies, each die being formed with 

/ / 

a plurality of like patterns, one of which patterns of o ne die serves as the inspected pattern and is 

EH ' " 

HI compared with another like pattern of thg?same die serving as the reference pattern. 

/ 

t 

41. Inspection apparatus for inspecting the^urface of articles for defects, comprising: 

a table for receiving the article to beTnspected; 

/ 

first examining means overling said table for examining in a first phase the complete 



iU 

in 



surface of the article thereon at a relatively high speed and with a relatively low spatial 

resolution, and for outputting information indicating suspected locations on the article surface 

i 

,r 

having a high probability of a defect; 

/ 

f 

storage means for storing' the output of said first examining means; 

and second examining means overlying said table for examining, in a second phase and 
with a relatively high spatial/ resolution, only said suspected locations stored in said storage 
means, and for outputting information indicating the presence or absence of a defect in the 
suspected location. 
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42. The apparatus according to Claim All wherein said first examining means 
includes optic scanning means for optically scanning the complete article surface to be inspected; 
and said second examining means includes imaging means for imaging only said suspected 
locations on a converter which converts the images fr) electrical signals. 

43. The apparatus according to Claim £2. wherein said converter is an optic charge- 
coupled device. 

44. The apparatus according to Claim 41, wherein: 
the article to be examined has a plurality of comparable pattern units to be inspected, by 

comparing each such unit, identifyin^f'^ pattern unit, with at least one other pattern 

unit, identified as a reference pattern 

said first examining means incudes mea^is for outputting information identifying 
locations on the inspected pattenivunit iri^which th^/fcomparison shows sufficient differences with 
respect to the reference pattern unit to indicate a high probability of defect in the inspected 
pattern unit. 



45. The apparatus according to Claim 41, wherein said table is constructed to support 
a semi-conductor wafer having a plurality of like integrated-circuit dies each formed with like 
patterns, the first and second examining means being located to examine and compare the pattern 
of one die serving as the inspected pattern unit with a like pattern of at least one other die serving 
as the reference pattern unit. 



46. The apparatus according to Claim 45, wherein said table is constructed to support 
a semi-conductor wafer having a plurality of integrated-circuit dies, each formed with a plurality 
of like pattern units, the fi/st and second examining means being located to examine and 
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compare each pattern unit of one die serving as the inspected pattern unit with another like 
pattern unit of the some die serving as the reference pattern unit. 

47, The apparatus according to Claim 4/1, wherein said first examining means 
comprises: 

means for generating a first flow of N streams of data representing the pixels of different 
images of the inspected pattern unit, and a second flow of N streams of data representing the 
pixels of corresponding images of the reference pattern unit; 

and a processor for comparing the date*of said first flow with the data of the second flow, 




to provide an indication by said conyari^on of /the suspected locations of the suspected pattern 
unit having a high probability of a defect. 




48. The apparatus according to Claim 47, wherein said processor includes: 

eans^for\ correctine^nv 



misalignment correcting means^fqr|correcting>^ny misalignment between the two flows 
of data: 

comparison means for comparing the date of each stream of the first flow with the data of 
the corresponding stream of the second flow to provide an alarm value indicating the 
significance of the presence of a suspected pixel in the stream; 

and detector means for detecting a defect at a pixel location according to N alarm which 
are corresponding to the N streams of data. 

49. The apparatus according to Claim 41, wherein said second examining means 
comprises: / 

illumination means for illuminating each suspected location of the inspected article, and a 

/ 

corresponding location on a reference article; 
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converter means for receiving the images of the illuminated areas of the inspected article 
and of the reference article, and for converting said images to two sets of electrical signals 
representing pixels of the received images of the inspected^article and of the reference article, 
respectively; ^ 

an, con^on _ for con, pari „ g th e - im a g e S -a for ou^ an 

electrical signal indicating a defect at a location wherein a mismatch of a predetermined 

f 

magnitude occurs between the inspected article image and the reference article image. 



50. The apparatus according to Claim 49, wherein said second examining means 
further comprises: 




if, 



&Q depth-varying means for producing a plurality of images on said converter means at 

different depths at said suspected locations °jhjr C inspected article and corresponding locations 
on the reference article; J 



s 



5R 



and shifting means for shifting the electrical signals of one set with respect to those of the 

O N v / 1 

m other set to match the respective depths of^the«two sets of images. 

--- • / 

/ 

51. The apparatus according ,to Claim 50, wherein said depth-varying means includes 
a drive for moving the inspected article and the reference article towards and away from said 
converter to produce said plurality o^/images at different depths. 

52. The apparatus according to Claim 49, wherein said illuminating means includes a 
flashlamp which is periodically fjashed to permit successive illuminations of the inspected article 



and the reference article on-the/fly while said articles are in motion. 
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53. The apparatus according to Claim 49, wher^fii said comparison means includes a 
processor which compares the two sets of images pixel-^y-pixel, with each pixel including its 
surrounding pixels, in accordance with predetermined thresholds. 



54. The apparatus according to Claim 53 J wherein said comparison means outputs 
signals indicating the location of each defect detected' 

55. Apparatus for inspecting articles having a plurality of comparable pattern units to 

be inspected, by comparing each such unit, identified as an inspected pattern unit, with at least 

one other, identified as a reference pattern unit, comprising: 

/ 

□ a table for supporting the article to be inspected. 

%| means for generating a first flow of M streams of data representing the pixels of different 

5 f | / / 

fl images of the inspected pattern unit, and a second flow of N streams of data representing the 
Ijs pixels of corresponding images of the reference pattern unit; 

\. l ; J 

□ and a processor for comparing^th^^^ flow with the data of the second flow, 
fU to provide an indication by said comparison of the suspected locations of the suspected pattern 

unit having a high probability of a defect. 

; 
f 

/ 

56. The apparatus according to Claim 55, wherein said processor includes: 

/ 

misalignment correcting means for correcting any misalignment between the two flows 

/ 

of data; ,? 

comparison means for comparing the data of each stream of the first flow with the data of 

/ 

the corresponding stream of the second flow to provide an alarm value indicating the 
significance of the presence of a suspected pixel in the stream; 

/ 
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and detector means for detecting a defect at a pixel location according to N alarm values 
corresponding to the N streams of data. 

57. The apparatus according to Claim 56, whprein said misalignment correcting 
means includes: 

misalignment detector means for detecting misalignment between a registration point in 
at least one stream of each flow; 

and shifting means for shifting one flow with respect to the other flow to correct for said 
misalignment. - 

0 58. The apparatus according to Claim 57, wherein said misalignment detector means 
includes means for computing similarities between corresponding streams of data by summing 

.//... 

ypj correlation measurements at selected locations^n all possible misalignments. 

m \ 

~" 59. The apparatus according* to Claim ^56, wherein said means for computing 

01 similarities comprises a correlation matrix including a correlation measure for each possible 

w v /\| y 

s £i misalignment between the two streams, \nd said^shifting means shifts one stream with respect to 
O ^ / " 

^ the other according to the output of^said correlation matrix. 

60. The apparatus according to Claim 56, wherein said comparison means includes 
assigning means for assigning each pixel in each stream of each flow with one of a plurality of 
types according to predetermined parameters with respect to it and its pixel neighbours, and 
means for comparing corresponding pixels in the two streams with respect to predetermined 
thresholds which depencyon the type assigned to the respective pixel in the inspected-article 
stream of pixels. 



M 

m 
Ui 
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61. The apparatus according to Claim 60, wherefin said comparison means includes 
means for detecting a defect at a pixel location according to the combination of the N alarm 
values corresponding to the N streams of data. 



62. The apparatus according to Claim 61, wherein said assigning means assigns each 
pixel one of a plurality of types according to the following parameters: 

(a) local maxima, indicating whether the pixel is a maximum relative to its 
neighbours; 

(b) intensity, indicating whether the intensity of the pixel is significant relative to a 
predetermined threshold; 

(c) ratio of intensity, mdicating/wkether the intensity of the pixel is significant with 
respect to its neighbours relativp to its pre^determined threshold; and 

(d) gradient, indicating! whetijsJ^JJie^ pixel is located in a sloped area with 

neighbouring pixels relative to a predetermined threshold. 

/ 

•■ s 

63. The apparatus acceding to Claim 61, wherein said parameters include the 
following: 

(a) isolated peak, if the pixel is a local maxima with significant intensity and ratio; 

/ 

(b) multipeak, if the pixel is not an isolated peak and has significant intensity, and 

none of its neighbours is an isolated peak; 

> 

(c) slope, if eithef one of the pixel's neighbours is an isolated peak or has significant 
gradient; and 

(d) background, if the pixel has no significant intensity or gradient, and none of its 
neighbours is an isolated peak. 
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64. The apparatus according to Claim 55, whe/ein said means for generating said first 
and second flows of N streams of data comprises: 

optic scanning means including a light source' outputting a light beam which scans in two 
dimensions the complete surfaces of the comparable pattern units to be inspected; 
and light detector means for detecting the/light reflected from said surfaces. 

65. The apparatus according to /Claim 64, wherein said light detector means 
comprises a circular array of light collectors./ 



66. The apparatus ac^ding to^' Claim 65, wherein said comparable pattern units are 

/ / . . 

based on a grid of angularly-spaced lines; and said circular array of light collectors include light 



collectors located to collect the hghturiiegions midday between the angularly-spaced lines of 
jjj the grid, thereby minimizing the amount of pattern-reflected light collected by the respective 

2 /\ 

HI light collector. j ^ 

b \^ / 

67. The apparatus accofding^fo^Claim 66, wherein there are eight light collectors 



5*6 3 

; t y 
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Q 



spaced apart at 45° intervals. ^ 



/ 

68. The apparatus according to Claim 65, wherein said optic scanning means further 

/ 

includes a light deflector for deflecting the light beam along one orthogonal axis, and means for 

j 

moving the article along another orthogonal axis to thereby effect the two-dimensional scanning 

of the comparable pattern units to be inspected. 

/ 



69. The apparatus according to Claim 65, wherein each of said light collectors 
includes an optic fibre for guiding the light to the respective light detector. 
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70. The apparatus according to Claim 69. whereii/ the light receiving end of each of 
said optic fibres is of a shaped, curved configuration living sides converging from a base 
substantially parallel to the inspected article, to a pointed^tip overlying the inspected article. 

71. The apparatus according to Claim 70, ^herein the width of the light receiving end 
of each of said optic fibres is about 16° at its base and forms an angle of about 49° between its 
base and its tip. 

72. The apparatus according to£laim 64, wherein said light source is a laser 

v/ 

73. The apparatus according to /(Claim 72, wherein said laser outputs a linearly 

? / v 

polarized beam; and said optic scanning means further includes a polarizer between the laser and 
the article to be inspected which COT^erts the linearl^\polarized beam to a circularly polarized 
beam applied to the surface of the inspected article. 



Q 74. The apparatus according to Claim 73? wherein said polarizer also converts the 




iU light reflected from the article^ to linear ^erarization orthogonal to the linear polarization 

yl 

direction of the polarized laser beam; and wherein said optic scanning means includes a further 



light detector for receiving the reflected light from said polarizer, and a beam splitter between the 
laser and polarizer for reflecting the reflected light to the further light detector and for blocking 
the reflected light from the laser. 

75. The apparatus according to Claim 69, wherein said optic scanning means further 

/ 

includes an acousto-optic deflector which deflects the light beam along said one orthogonal axis 
in a sawtooth pattern in ihe time domain; and a drive for driving the inspected article along the 



i 
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other orthogonal axis to effect the two-dimensional scanning of the surface of the inspected 
article. 

76. The apparatus according to Claim 68,/wherein said optic scanning means further 
includes a beam expander between the light source^and the light deflector, and a cylindrical lens 
which focusses the expanded beam on the light deflector. 



77. The apparatus according to Claim 68, wherein said optic scanning means further 




includes a multi-magnification telescope having a rotatable turret carrying different objectives 



rp 



/ // 



yj 78. The apparatus according to Claim 55, wherein said table is constructed to support 

a semi-conductor wafer having a plurdit^^Fli^integrated-circuit dies each formed with like 

\'7 \ 

~ patterns, the pattern of one die serving as the inspected pattern unit to be compared with a like 



pattern of at least one other die serving/as the reference pattern unit. 




ry 79. The apparatus according to Claim 55, wherein said table is constructed to support 



in 



□ a semi-conductor wafer having a plurality of integrated-circuit dies, each formed with a plurality 

u / 

of like pattern units, one pattern /unit of one die serving as the inspected pattern unit to be 
compared with another like pattern unit of the same die serving as the reference pattern unit. 

80. Apparatus for inspecting articles having a plurality of comparable pattern units to 
be inspected, by comparing each such unit, identified as an inspected pattern unit, with at least 
one other, identified as a refe/ence pattern unit, comprising: 

a table for supporting the articles to be inspected; 
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illuminating means for illuminating a predetermin^cl location of the inspected article, and 
a corresponding location of the reference article; 

converter means for receiving the images of th^ illuminated areas of the inspected article 
and of the reference article, and for converting sa^i images to two sets of electrical signals 
representing pixels of the received images of the inspected article and of the reference article, 
respectively; 

and a processor for comparing the two sets of images and for outputting an electrical 
signal indicating a defect at a location wherein a mismatch of a predetermined magnitude occurs 
between the inspected article image and thp-felerfence article image. 



different depths at said predetermined 

\ 

locations of the reference arti< 




8 1 . The apparatus according j^to Claim 80, further comprising: 

depth-varying means for prod lGing^a^urality^f images on said converter means of 

7 N \ 

locations of the inspected article and corresponding 



„ cations oi ir~ 




and shifting means for shifting-the-eleetriSal signals of one set with respect to those of the 
other set to match the respective depths of the two sets of images. 

82. The apparatus according to Claim 81, wherein said depth- varying means includes 
a drive for moving the inspected article and the reference article towards and away from said 
converter to produce said plurality cri? images at different depths. 

83. The apparatus according to Claim 80, wherein said illuminating means includes a 
flashlamp which is periodically flashed to permit successive illuminations of the inspected article 

;/ 

and the reference article on-the-fly while said articles are in motion. 

f 
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84. The apparatus according to Claim 80, yherein said processor compares the two 
sets of images pixel-by-pixel, with each pixel including its surrounding pixels, in accordance 
with predetermined thresholds. 



85. The apparatus according to Claim 84, wherein said processor outputs signals 
indicating the location of each defect detected. 



86. The apparatus according to Claim 80, wherein said table is constructed to support 
a semi-conductor wafer having a plurality ^f like integrated-circuit dies each formed with like 
patterns, the pattern of one die serving-'SsTfee inspected pattern unit to be compared with a like 



pattern of at least one other die serving as the reference pattern unit 



a semi-conductor wafer having a 




87. The apparatus according to Claim 80, wherein said table is constructed to support 



of like pattern units, one pattern 



n 1 rguty of integrated-circuit dies, each formed with a plurality 
lit of one die servin 



of one die serving as the inspected pattern unit to be 



rn unit of the same di^sc 



compared with another like pattern unit of the same die serving as the reference pattern unit 




88. The method according to Claim 5, wherein said repetitive pattern units are spaced 
from each other a predetermine^distance such as to define repetitive pattern zones, and the 
suspected locations outputted from said first phase are restricted to locations in said repetitive 
pattern zones. 



89. The apparatus according to Claim 45, wherein said like patterns in all said dies 
are spaced from each other J predetermined distance such as to define repetitive pattern zones; 
and said first examining means includes means for suppressing from the suspected locations 
outputted from said first phase those locations not in said repetitive pattern zones. 
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90. The method according to Claim 2, wherein said suspected locations are imaged on 
said converter by darkfield imaging means. 

91. The apparatus according to Claim f2 9 wherein said imaging means of said second 

examining means to darkfield imaging means. / 

/ 

92. The method according to Claim 17, wherein said second flow of N streams of 
data representing the pixels of pdrfespoh<Jing mages of a reference are generated from real 
iamges of another like article. 

93. The method accVdin^4o Claim 17, wherein said second flow of N streams of 

O s 
€1 data representing the pixels of cctoesponding images^ of a reference are generated from real 

M V X 



y 8 images of another like pattern onHhe same article^ 
£ / 

k0 / 

^ 94. The method according to Claim 17, wherein said second flow of N streams of 

B l 

□ data representing the pixels of corresponding images of a reference are generated from simulated 

m 

fli images derived from a database. 

in 

o l 

N 1 95. The method according to Claim 26, wherein said N streams of data in said first 

stream are generated by a circular array of light collectors, and said end streams of data in said 

/ 

second stream are generated from simulated images derived from a database. 

i/ 
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